Burnout in health service staff is a cause for concern since it has negative consequences for the individual affected, the wider organization, and patients. The Maslach Burnout Inventory-Human Services Survey (MBI-HSS) has been widely used to assess the prevalence of burnout within oncology services. The MBI-HSS is a self-report measure comprising three subscales-Emotional Exhaustion (EE), Depersonalization (DP), and Personal Accomplishment (PA). This article reports on the first study to investigate the psychometric properties of the MBI-HSS when administered to pediatric oncology staff. Two hundred and three pediatric oncology staff recruited through seven UK Principal Treatment Centers (PTCs) and a children's cancer charity completed the MBI-HSS. The factor structure of the instrument was tested using confirmatory and exploratory factor analysis, with Rasch analysis applied to assess whether the measure meets the requirements of an interval-level scale. Cronbach alpha was used to assess internal reliability. Factor analysis did not support the traditional three-factor structure of the MBI-HSS but instead suggested seven factors. Rasch analysis and alpha coefficients indicated that while the EE and the PA subscales fulfilled the requirements of an intervallevel measure for group-level diagnosis, DP did not. Further investigation revealed a "floor effect" on many DP items. Whereas the EE and PA subscales of the MBI-HSS can be used in research with pediatric oncology staff working in PTCs, there are considerable problems with the DP subscale, and researchers should be cautious in interpreting data from this subscale.
Introduction
"Burnout" first gained prominence in the 1970s when Herbert Freudenberger wrote about the loss of motivation and commitment to work that he and his colleagues experienced due to encountering excessive emotional and interpersonal workplace stressors (Freudenberger, 1974) . Today there is concern about the level of burnout within health services since it is known to be associated with intention to leave the job/specialism, sickness absence, and presenteeism, as well as with patient dissatisfaction, medical error, and poor quality care (see, e.g., Argentero, Dell'Olivo, & Ferretti, 2008; Borritz et al., 2010; Demerouti, Le Blanc, Bakker, Schaufeli, & Hox, 2009; Estryn-Béhar et al., 2007; Poghosyan, Clarke, Finlayson, & Aiken, 2010; Shanafelt, 2010; Whitford, Nadel, & Fish, 2018) . Systematic reviews of the literature have found that burnout is elevated in staff working in oncology services (Medisauskaite & Kamu, 2017; Trufelli et al., 2008) .
Furthermore, it has been suggested that the proportion of staff experiencing the problem will continue to rise due to increasing workloads and understaffing. As a result, it is recommended that researchers continue to monitor the situation, taking care to use measures with good psychometric properties so that the data are reliable and can be easily synthesized. The importance of using psychometrically sound measures of burnout has also been highlighted by those evaluating staff support interventions. A recent review of this evidence concluded that the lack of highquality intervention studies, including studies that have used validated burnout measures, meant it was impossible to make recommendations on how best to prevent staff burnout (Whitford et al., 2018) .
The most commonly used self-evaluation instrument of burnout is the Maslach Burnout Inventory-Human Services Survey (MBI-HSS; Kaschka, Korczak, & Broich, 2011; Maslach & Jackson, 1996) . Within oncology the MBI-HSS has been used extensively with staff working in adult services (Medisauskaite & Kamu, 2017; Trufelli et al., 2008) . There is less research on burnout within pediatric oncology, but here too the MBI-HSS has been the measure of choice (Demirci et al., 2010; Gallagher & Gormley, 2009; Laikopoulou et al., 2008; Roth et al., 2011) .
The MBI-HSS is a 22-item instrument comprising three subscales: emotional exhaustion (EE; 9 items), depersonalization (DP; 5 five items), and lack of personal accomplishment (PA; 8 items). Each item is scored by the respondent on a "scale" of 0 to 6, with 0 indicating that the feeling "never" happens and 6 indicating that it happens "every day." The EE subscale assesses feelings of being emotionally overextended and exhausted by one's work, characterized by mental, emotional, and physical exhaustion. The DP subscale measures unfeeling and impersonal responses toward service/care recipients and is seen as a dysfunctional form of detached concern. Finally, the PA subscale assesses feelings of work-related competence and achievement (Maslach & Jackson, 1996) . Scores for each subscale are considered separately: they are not combined into a total score. This is because they are measuring three different dimensions which, while interrelated, are not so highly correlated as to constitute a single construct . While some researchers have relied on the EE subscale as a proxy measure of burnout, considering it to be the primary element of burnout, the scale authors have always argued that burnout is more than just chronic fatigue. To be experiencing burnout people must also be experiencing high levels of depersonalization and low levels of personal accomplishment Maslach, Leiter, & Schaufeli, 2008) .
In relation to scoring the MBI-HSS, the authors advocate that for research purposes the subscale scores are treated as continuous variables. While numerical cutoff points identifying people with high, moderate, and low levels of burnout have been provided in the past, these cutoff points have been removed from the most recent edition of the MBI manual (Maslach, Jackson, & Leiter, 2016) . Instead, the authors recommend that those wanting to use the MBI for individual assessment purposes should use standardized (z) values to ascertain whether the person is scoring highly on EE, DP, and PA. Depending on the pattern of results across the subscales, individuals are then categorized as having a profile of Engaged, Ineffective, Overextended, Disengaged, or Burnout. An intervention can then be devised in accordance with this profile.
When the MBI-HSS was constructed, psychometric measures were developed on the basis of classical test theory. This included testing whether a measure was unidimensional or multidimensional using exploratory factor or confirmatory factor analysis, and assessing internal consistency using Cronbach's alpha (Hagquist, Bruce, & Gustavsson, 2009 ). More recently new approaches have emerged and item response theory, particularly Rasch analysis, is increasingly used to assess both new measures and existing ones (Hobart, Stfen, Zajicek, & Thompson, 2007; Tennant & Connaghan, 2007) . Rasch analysis tests whether the items in a scale satisfy the requirements of fundamental measurement, such that they can generate interval-level data (Van Newby, Conner, & Bunderson, 2009) . When data satisfy these expectations, a transformation from the ordinal raw score to an interval-level latent estimate is considered legitimate. In addition, Rasch analysis involves testing a number of other requirements (e.g., testing for monotonicity through disordered thresholds, 1 and group invariance through differential item functioning [DIF] 2 ). As a result, it is argued that Rasch analysis goes beyond what can be achieved through classical test theory in terms of understanding the psychometric properties of a measure (Petrillo, Cano, Mcleod, & Coon, 2015) .
Using traditional methods of assessment, MBI-HSS generally performs well. A review and meta-analysis concluded that overall the data supports the three-factor model (Stalker, Harvey, Frensch, Mandell, & Adams, 2008) . However, the review authors also noted population-specific differences in the reported factor structure and warned against assuming that the three-factor structure holds for all staff groups. Early data on the internal consistency of the MBI-HSS suggested it was adequate for research purposes (α = .90 for EE; .79 for DP; and .71 for PA; Maslach & Jackson, 1996) . However, a metaanalysis of coefficient alphas highlighted that the alpha estimates for the PA and DP subscales are well below recommended levels for "high stake" decision making, with the DP subscale having the greatest variability across studies (Wheeler, Vassar, Worley, & Barnes, 2011) .
Despite the fact that the measure has been extensively used to research burnout among oncology staff, we have been unable to locate any studies which have examined the factor structure of the MBI-HSS in this population. Furthermore, we could only locate two studies where the reliability of the subscales are reported. Within adult oncology, one study (Kash et al., 2000) reports reliability similar to those originally reported by the measure developers (Cronbach's α = .90 for EE; .76 for DP; and .73 for PA). However, a study of pediatric oncology staff reported much lower figures (α = .80 for EE; .60 for DP; and .67 for PA; Laikopoulou et al., 2008) . The reliability of the DP and PA subscales would concern psychometricians who advocate that a Cronbach's alpha of .70 to .80 is required for research tools comparing groups (Nunnally & Bernstein, 1994) , with α = .95 being desirable for high-stakes testing (Bland & Altman, 1997) .
This article reports a psychometric assessment of the MBI-HSS when administered to pediatric oncology staff, presenting data on the MBI-HSS factor structure, internal reliability, and whether it meets Rasch model requirements.
Method

The Data Set
The data were collected during a project that developed measures to assess the work-related stressors and rewards experienced by pediatric oncology staff, with the MBI-HSS used as one of the comparator measures by which to test the construct validities of the new measures (Mukherjee, Beresford, & Tennant, 2014) . Although a number of MBI-HSS items use the term recipients to refer to service users, it is not uncommon for this term to be replaced by one more appropriate to the setting in which the measure is being used (Maslach & Jackson 1981) . In this study, the term recipient was replaced with patient.
Prior to study commencement, NHS Research Ethics Committee approval was sought and granted (REC Ref: 08/H0706/131). Before completing the research questionnaire, which included the MBI-HSS and other psychometric measures, participants were given an information leaflet explaining the research, making it clear that participation was entirely voluntary. Completion of the research questionnaire was taken as an indication of informed consent.
A total of 203 staff were recruited from seven Principal Treatment Centers (PTCs) in the United Kingdom and from a U.K. children's cancer charity (CLIC Sargent), which funds social workers, play therapists, and youth worker posts in PTCs. The sample included nurses (n = 115, 56.9%), doctors (n = 40, 19.8%), social workers (n = 29, 14.3%), and play specialists/youth workers (n = 18, 8.7%). (NB: Data on the professional background of one nonclincal member of staff were missing from their survey response.) Staff worked across a number of settings, including inpatients (n = 177, 87.2%), outpatients (n = 120, 59.1 %), day units (n = 114, 56.2%), bone marrow transplant units (n = 99, 48.8%), and in the community (n = 40, 19.7%). As would be expected given the majority of respondents were nurses, more women (n = 175, 86.6%) than men were recruited to the study. Respondents had worked in pediatric oncology between 6 months and 36 years (median 7 years, 10 months). This sample size is acceptable for the analyses carried out (Linacre, 1994) . Further methodological details on the research project are reported elsewhere (Mukherjee, Beresford, & Tennant, 2014) .
Data Analysis
Confirmatory Factor Analysis. A confirmatory factor analysis (CFA) using MPlus6 was undertaken (Muthén & Muthén, 1998 to test the scale's three-factor structure: EE, DP, and PA. Should the CFA fail to support the three-factor structure, an exploratory factor analysis (EFA) was planned.
The Rasch Model and Rasch Analysis. A core element of this investigation was to test the psychometric properties of MBI-HSS using the Rasch model and analytic approaches arising from that model (for overview, see Pallent & Tennant, 2007 ) (see also: http://www.raschanalysis.com/rasch-analysis.htm). The RUMM2030 program (Copyright ©1998-2011, Rumm Laboratory Pty Ltd.) was used. The MBI-HSS manual recommends that the subscales are treated as yielding distinct scores. Rasch analysis was therefore performed on each subscale. Steps in the analysis are outlined below. 
Results
Confirmatory Factor Analysis
CFA failed to support the three-factor structure (χ 2 = 532.4; df = 206; p < .001; comparative fit index [CFI] = 0.856; Tucker-Lewis index [TLI] = 0.838; root mean square error of approximation [RMSEA] = 0.092). Several pairs of items within each subscale were locally dependent. After allowing correlated errors for these, the CFA still failed to support the three-factor structure (χ 2 = 457.6; df = 200; p < .001; CFI = 0.886; TLI = 0.869; RMSEA = 0.083). An exploratory factor analysis (EFA) was therefore conducted.
Exploratory Factor Analysis
EFA identified a solution with seven factors (χ 2 = 90.2; df = 83; p < .275; RMSEA = 0.021). There was only partial support for three dimensions of burnout as put forward by the Maslach model (Maslach & Jackson, 1996) . For the EE subscale, two items loaded on a second factor. However, on inspection, this appeared to be a local dependency issue, as the two items "working with people all day is really a strain for me" and "working with people directly puts too much stress on me" are very similar. Given this, it is possible that the EE subscale is valid. For the DP subscale items, the item "I feel patients blame me for some of their problems" did not load on this subscale, but onto the second EE factor. The DP scale was therefore not supported by this analysis.
The Rasch Analysis
Prior to undertaking Rasch analysis, a log-likelihood ratio test was performed. Results indicated that the Partial Credit Model (Masters, 1982) was more appropriate than the Rating Scale Model (Andrich, 1978) for this data set, and this was used throughout. Output from analyses and manipulation of the data set, in terms of fit to the Rasch model, is set out in Table 1 and described below.
The Emotional Exhaustion Subscale (Table 1 , Analyses 1 and 2). Initial indications were that the EE-subscale items were close to fitting the Rasch model with a chisquare value of 35.51, p = .008. There were a few disordered thresholds but no item misfit. However, there was evidence of multidimensionality, with the lower confidence interval for the test of unidimensionality greater than .05. Further investigation revealed that this might be due to local dependency between some of the items. To deal with this, testlets combining locally dependent items were created and the model fit was retested (Analysis 2). This indicated fit to the Rasch model (chi-square interaction 22.94, p = .028). Given this a raw ordinal score to interval transformation was carried out (see Table 2 ). In the final model, the Cronbach's α was .80, and the Person Separation Reliability Index 0.81. Uniform DIF by gender was present in Item 14 ("I feel I am working too hard in my job"; F = 13.75, p = .000), with males consistently tending to score higher on this item when their overall EE score is held constant. There was also uniform DIF by staff group on this item (F = 16.49, p =.000). However, given that in this sample a large proportion of doctors were male, and nurses and nonclinical staff predominantly female, this might be explained by gender. Nonuniform DIF by staff group was also found in one of the subtests (Items 2 and 3 combined in a testlet). (Table 1, . Initial examination of the data revealed that the data did not fit the Rasch model (Table 1, Analysis 3) , with a chi-square interaction of 38.35, p = .000. There was also low reliability (Cronbach's α = .65) and poor ability to distinguish between type of respondent (PSI = 0.32). Examination of individual items revealed that almost all had disordered thresholds. Despite a number of attempts at collapsing the response categories (Analysis 4: data rescored to 0, 1, 1, 2, 2, 3, 3; Analysis 5: data rescored to 0, 1, 1, 1, 2, 2, 2), thresholds remained disordered and fit to the model was poor. Given that all but one of the items (Item 15) were misfitting, efforts were made to reduce misfit to the Rasch model by removing Item 15 to see if the remaining items would form a subscale. This too failed to improve fit to the model and the reliability of the data remained very low (Analysis 6). Furthermore, examination of the data revealed a "floor effect" for all of the items on this subscale (Table 3) , with the majority of respondents endorsing response category 1 (never) and failing to endorse category 7 (every day; Figure 1 ). This pattern is particularly evident in relation to Item 5 ("I feel I treat some patients as if they were impersonal objects") and Item 15 ("I don't really care what happens to some patients"). (Table 1, . An initial examination of the summary fit statistics (Table 1, Analysis 7) revealed that although the item and person fit was broadly acceptable, and reliability was good, the data did not fit the Rasch model with a χ 2 interaction = 51.40, p = .000. Furthermore, there were disordered thresholds on all but two items (Items 9 and 12). A number of attempts were then made to collapse the response categories (Analysis 8 data rescored: 0, 1, 2, 2, 2, 3, 4; Analysis 9 data rescored: 0, 1, 1, 2, 2, 2, 3), but this failed to improve fit to the model. There was also evidence of local dependency between two items (Item 18-"I feel exhilarated after working closely with my patients"; Item 19-"I have accomplished many worthwhile things in this job"). It was therefore decided that these two items should be combined to form a super-item. Following this adjustment (Analysis 10), and retaining rescoring structure from Analysis 9 (0, 1, 1, 2, 2, 2, 3) , the data did fit the Rasch model and was found to be unidimensional. A transformation from the ordinal raw score to intervallevel equivalent was therefore carried out (see Table 4 ). There was no evidence of DIF on any items in this subscale. The final model had a Cronbach's alpha of .70 and a PSI of 0.71.
Depersonalization Subscale
Personal Accomplishment Subscale
Discussion
The MBI-HSS is one of the most widely used measures of burnout, administered across countries and to a wide range of professional groups. However, concerns have been raised about its reliability with specific populations. Within oncology, it has been used within pediatric and adult services despite the fact that its psychometric properties have not been tested in these populations. The work reported in this article is, we believe, the first attempt to examine the properties of the MBI-HSS with respect to staff working in pediatric oncology using both traditional and more modern approaches to psychometric testing. Our analyses found no evidence to support a threefactor structure of the MBI-HSS when it is administered to pediatric oncology staff. When an EFA was performed, the simplest structure obtained comprised seven factors. However, these factors had little conceptual coherence, which is unsurprising given that the MBI-HSS is only comprised of 22 items.
Examining the performance of MBI-HSS using Rasch analysis, we found mixed support for the measure's reliability. On a positive note, after dealing with local dependency, the EE subscale did fit the Rasch model expectations and could be considered a unidimensional scale, providing interval-level measurement when required. The standard approach to dealing with local dependency is either by a priori conceptual groupings (e.g., subdomains) or post hoc groupings following the evidence from the residual correlation analysis, and when the grouping makes conceptual sense, which is the case here. Furthermore, the sevencategory response option worked well for this subscale, with little evidence of disordered thresholds. Results from the DIF analyses indicate it is appropriate for use with clinical and nonclinical staff, males and females, and staff who have worked in the service for different periods of time. However, it should be noted that some DIF (e.g., by gender) was observed, although no action was taken to resolve this. Replication of the analysis elsewhere, giving the same results for DIF, would suggest the need to consider how best to resolve this problem. It should also be noted that the value of Cronbach's alpha (α = .80) indicates that this subscale should only be used at a population level in order to compare groups, rather than as a diagnostic tool (Bland & Altman, 1997) .
Initial examination of the PA subscale found a number of items had disordered thresholds. This issue was resolved by changing the scoring structure so that the central response options were collapsed into one category (i.e., response categories 0, 1, 2, 3, 4, 5, 6 were rescored 0, 1, 1, 2, 2, 2, 3, respectively). Once rescored the data did fit the Rasch model. However, as with the EE subscale, a Cronbach's alpha of .70 indicates this subscale cannot be used for individual assessment.
Finally, initial examination of the DP subscale revealed poor fit to the Rasch model, low reliability, and a poor ability to distinguish between groups. Examination of individual items revealed that almost all had disordered thresholds which could not be corrected by collapsing response categories. Removing items from the subscale did not improve fit to the model. On reflection, these findings are perhaps unsurprising given many of the items in this subscale represent relatively extreme examples of depersonalization (e.g., "I don't really care what happens to some patients" and "I feel I treat some patients as though they are impersonal objects"). Another key issue emerging from our analyses of the DP subscale was that floor effects were observed for many items. This could indicate that either few staff experience these relatively "extreme" indicators of depersonalization, or there may be a social desirability effect with few staff willing to admit such feelings. These findings align with previous investigations into the performance of the MBI-HS in which researchers report problems with the reliability, the factor structure, and/or the face validity of the DP subscale when administered to staff working in some health, social care, or welfare settings (Chao, McCallion, & Nickle, 2011; Kristensen, Borritz, Villadsen, & Christensen, 2005; Schaufeli & Taris, 2005; Stalker et al., 2008) . Indeed, problems with the DP subscale is one reason why some researchers have developed new measures of job burnout (Kristensen et al., 2005) or recommend using alternatives (Schaufeli & Taris, 2005) .
The failure of the DP subscale to meet the requirements of the Rasch model raises a problem for those wishing to use the MBI-HSS to assess burnout in the pediatric oncology workforce. While EE is the most widely reported and analyzed aspect of burnout, and seen by some as the core aspect of the phenomenon (e.g., Kristensen et al., 2005; Shirom, 2003) , Maslach and colleagues have always argued that burnout is a multidimensional syndrome and not simply "fatigue" or "chronic exhaustion" Maslach, Schaufeli, & Leiter, 2001; Schaufeli, Leiter, & Maslach, 2009; Schaufeli & Taris, 2005) . For many researchers depersonalization is of particular interest since this aspect of burnout is thought to have most direct consequences for the health care provider-patient relationship and the quality of care patients receive (Firth-Cozens & Cornwell, 2009 ). An alternative explanation is that pediatric oncology staff are a highly motivated workforce not affected by depersonalization, which is resulting in them scoring at the floor of this subscale. If this is the case, then the low reliability of the measure may be due to the homogeneity of the group. Clearly, the reliability of the DP subscale needs further investigation. In summary, the findings reported here confirm the relatively robust psychometric properties of the EE and PA subscales of the MBI-HSS when used with pediatric oncology staff working in U.K. PTCs. However, the data should only be used for group-level comparison. Furthermore, while the EE subscale can be scored using the original seven-category options, the PA subscale should be scored using a four-category response option (0, 1, 1, 2, 2, 2, 3) . The DP subscale, in contrast, failed to meet Rasch model expectations, and a floor effect was found for many of the items. It is questionable, therefore, whether this subscale of the MBI-HSS should be used with (at least) U.K. pediatric oncology staff working in PTCs. Where people do choose to use this subscale, we recommend caution in the interpretation of the results. Furthermore, it is important to note that the transformation tables are only valid for complete data. Replications of this work-including across different countries-are required.
